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Abstract 

We give a complete proof of the result (2.10) presented in our paper published in J. Phys. A: Math. 
Gen. 39 (2006) 8307 8319. 

1. Let lA q (sl(2\Vj) (q is an arbitrary complex number) be the Hopf superalgebra generated by the elements 
hi, &i and fi, i = 1,2, satisfy the relations 



[hi, hj] = 0, 



[eh f : 



[hii 6j] — vHj fj] — ®ijfji 

M = o, 



e 2 



2 

2 — J2 



e\e 2 - (q + g" 1 ) e x e 2 h + e 2 e 2 = 0, f 2 f 2 -{q + q' 1 ) fj 2 fi + hfl = 0, 



where [ , ] is the supercommutator given by [a, b] = ab — (— ) deg ( a ) de s( fc ) ua anc [ Gn _ 2, a\ 2 = a 2 \ = —1, 
a 22 = 0. All generators are even except for e 2 and f 2 which are odd. The coproducts, counits and antipodes 
are given by 



A (g;) = ii ® q^' 1 + 



hi/2 , n -hi/2 



_gh i /2 iiq -h i /2 i 



, e(ei) = 0, S(ei) 

A (fi) =fi® q hl2 + q~ hl2 ® ft, e(fi) = 0, S(fi) = -q^ 2 /^ 2 , 

Apt;) =hi® 1 + 1® hi, e(hi) = 0, S(hi) = -K 

Let £3 = iie 2 — q e 2 &l and f% = f 2 f\ — qfif 2 - Khroshkin, Tolstoy [1] and Yamane [2] showed that 



(3) 



where 



K, 



q 

Kq = exp g 
exp g 



-h\®h<2— h2®h\— 2hi®h2 



(q-q x ) q 

- (? - t 1 



rr^/2^ g, f iq H/2 



exp 



(q ~ q- 1 ) q- hl/2 - h * /2 e 3 ® / 3 ^/ 2 +^/ 2 



' h2/2 e 2 ® / 2 g' l2/2 



(4) 



and exp ? (x) = Y,n>o %n I ( n V> ( n ) q - = 0-) q ( 2 ) q ' ' ' ( n ) g > ( n ) g = ~T=q - In the (fund.)® (arbitrary) representa- 
tion, the i?-matrix (3) takes the following form: 



R 



9 ' (fund.®arb.) 



f q -h* 


V 



A 




B \ 

C 

-h 1 —2h 2 J 



(5) 



where 



A=(q-q- 1 ) q-^hq-^ 2 ^, 



B 



q-q' 1 ) q- 1 hq h ^f2q- h ^ l2 -( 
- 1 ■» /■ -Mi . ■ •> 



q-q' 1 ) q-^hq-^ 2 -^' 2 , 



C=(q-q~ 1 ) q~ l ' 2 f 2 q- h ^ /2 



(6) 



2. The i?h-matrix in the (fund.) <g) (arbitrary) representation is obtained, from (5), as follows: 





/ G -i -AG- 1 


\ 




(G 


AG 

9— ± 


o\ 


R h\(fund.®arb.) ~ £™ 


G- 1 





7? 1 

- n, ql(/und.®ar&.) 





G 







\ 






\o 





G/ 




/G-^- fe G 


Q 











= lim 

9-1 








G _1 o _ ' ll_ ' l2 G 



7 



Q — lq—hi~2h2 



where 



a 



- (G-^-^G - G-^-^-^G) + (g - g" 1 ) q- 1 / 2 G- 1 f 1 q- hl / 2 - h2 G, 



P=-(q- q-'fq-'G- 1 f ig h ^ 2 f 2 q- h ^' 2 G - (q - q' 1 ) q'^G' 1 + 



— f« " Q- 1 ) q- ll2 G- l f 2 q- h ^l 2 G 
q — 1 V / 

7 = - (q - q- 1 ) q-^G' 1 f 2 q- hl -* h2/2 G 

and G = E q (^jh), E q (x) = £„>o*7M!, [n]\ = [«]■•■ [1], [n] 
3. Defining 



9-9 



we obtain the following properties: 



E. 



-1 



hei 



i ahl/2 E, 



q-1 
hei 



ei ^, q 



q-l 



ei 



f<°> = 1, 



q-l 



i( a )g ah l/ 2 



t (a+/J) (a+/J)fti/2 = t (a)^*/n/2 t 09)^9hi/2 




(q -l)(q- q 



(tWq»i-t(-Vq- h i), 



/3+A* (1) // 



9-1 



4. Let us introduce the following generator: 



From (11) it is evident that 



T = limt (1) . 



iimt (o) =r. 

5-1 



(7) 



(8) 

(9) 

(10) 

(11) 
(12) 

(13) 

(14) 

(15) 

(16) 
(17) 



To obtain a closed form of T, we proceed as follows: we left and right multiply the commutation relation 

(q - q' 1 ) 



ei/i — fiiij by G 1 and G respectively. After simple calculations, we reach to 

t^V 1 - t^q~ hl = q hl - q~ hl + h (q + 1) \t {l) hq hl + q-^e^'^' 
which yields, when q — ► 1, to 



T 2 - T~ 2 = 2h (T + T- 1 



ei 



T — T~ 



2hei. 



(18) 
(19) 



Finally, we obtain 



T ±l = ±hei + V 1 + h2g i- 
5. We turn now to (7). It is easy to verify that 
lim G -1 g _h2 G = lim t W q- h2 = T, 

q^l g-»l 

lim G- 1 q~ hl ~ h2 G = lim t^q- hl ~ h2 = T -1 , 
lim G _1 g- hl - 2h2 G = 1, 

9-1 



(20) 



lim 7 

9-1 



lim a 

o—i 



- lim (q - q- 1 ) q' 1 ' 2 feW) q -hi-3t»/2 = ^ 

q— >1 V / 

lim fg - q- 1 ) q' 1 ' 2 A + — (q~ h2 - q -h^-h 2 -l/2\ _ f- hl -h 2 _ - 3hl /2-ft 2 -l/2\ 

g— l V / g — IV / g — 1 V / 

= -\(T + T^)h 1 + \(T-T^) 
= _ hi7l + ^( r _ r -i) ; 



lim 5 

9-1 



lim(g-g x ) g 1 

(<?-9 _1 )<T 



— a 1 I V / 



+ h(g-g ^ -1/2 ? t (-l/2) / ,-hi-3ft a /2 

9-1 



9-1 

} 9 



f (l/2) -/ii/2-3/i 2 /2 



= 2h (r - T 1//2 / 2 - 2hT 3 / 2 / 2 + 2hT- 1 / 2 / 2 = 0. 
Finally, we obtain 



(21) 



i? 



h \ (fund.®fund.) 



(T 


Vo 



-hFi + n (T-T- 1 ) 
r -i 





0\ 


iy 



(22) 
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